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Abstract of JP20001 88049 
PROBLEM TO BE SOLVED: To provide an 
inexpensive micro switch of high performance 
which can be produced in high volume. 
SOLUTION: A micro machine switch comprises: 
a support member 7 which is disposed in the 
proximity of a gap on a signal line on a substrate 
1 and has a predetermined height with respect to 
the surface of the substrate 1 ; a flexible beam 
member (a cantilever arm 8) which projects from 
the support member 7 substantially horizontally 
with respect to the surface of the substrate 1 and 
is disposed at a part thereof opposite to the gap; 
a contact electrode 5 disposed in at least a 
position opposite to the gap on a side of the 
substrate 1 in the beam member; and a lower 
electrode 4 disposed opposite to a part of the 
beam member on the substrate 1 . The beam 
member functions as an upper electrode 9 since 
it has conductivity from a portion in connection 
with the support member 7 to a position opposite 
to the lower electrode 4. Furthermore, the beam 
member has substantially symmetric thermal 
expansion coefficients along a thickness direction 
perpendicular to the surface of the substrate 1 in 
at least a region from the portion in connection 
with the support member 7 to the proximity of the 
position opposite to the lower electrode 4. 
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fc, -yf^yfl (B^/:tS) *>W7tl 

#±T£«irt & ( y KiH> * u yftmm 
y Ff-v * 'J y^*a^»*»t*7S*4fcftfcl4, s& 

[00 38] 4fc, u£?)J;5^^C?7y^^ -yf- 

•+& mmiz . k ognu: * o *u 

mmm»mm\-thz.b^x^ , xa v+mm 
[ o o 3 9 1 1 tz. o \z-mmt*mms£ o t 
* , zwmmtBttffflnmfc&^-zm tti - k #s 

Mil 4 fc«£t*f ffifflfcfc V vc , SSaWf k SMTO co 

17 0° OfSBfc-fS - k ^ L < . $ (c*F4 L < 
{±1 1 0* -15 0° oSSHfc-tSkin. ccoi^tc 
tl.ikCJ:^ Jhj£c9J£ft**H£«3tfSftfflk. 

[ 0 0 4 0 ] Sf£gW*t5 J^fW<^>&< k i> 
[ 0 0 4 1 ] «S7°n-feX^fOTT# hZLbfr 

x tf^mmmmt <r k * * o o » « 

IMJi. BJEH*ttfcrr<CftTtJ"), t*AX0M5S& 
[0 04 2] S&fc, 5S*|ftFOi*S*«lbcLfcfc 



ft. 7-A<9tI£$^ri><rk#T*#. X-f -y^O^ffi 
fca^tfrofc. $rts s *%b^« 

6 # s i i TV «tt k «^Ji^ «t a 4 i> 

k Misj-ri. ffigt«E ^ Epjrc# fur i v ^-c* -5 t . 
i commzmmm b ^ v ^ 0 l^^t, <r«o 

[0043] &±<mtv&to»£t o , *Wfar7A 7 

[0044] 

[^B^ntfi^^jj mz. ^mcommcomm^^ 
[0045] imi mmmm ] m i a, #mm 

(b^l>x^ -y^Mtf 14k. A*»6*4T9W«4 
k, ^^^l.fi-t^3^W^iiT^|>. ttz. mi 

[0046] XA -y^**g)514(i, ^P*f7k. 
Jt*>T-A8k. ±H5S®9kO-ftffi^k^oTV^ 

T-j*8&mm£tt ixmmmzwvx ^4 . z* 

^^T-A8!±, it I. A h it 

<TT-Ac7)[l]|K3I»I&fg<jrp^l.ik^T-g=. X^>y 

■Cs *«Wfclil*tJJ:V2*BUi<0W1* , fe7-A8* 

[0047] b^X\ Iffimtl bm*>T-J*Zb 

ti\ Ztl^ilMft (90° <a, K180' ) b*£h 
£olz : m.1-&z:btfmU\ z\cr>£dt,zi-&z\bl,z 
iOs fr^^r-A8co§ijS&aftl»ik^T#. 1M 

[0 048] m#*>T-A8^Sai. y'ja^H 

«ffi4 k^w«ra^LTMi^tTv^, . mm 
WRi^zm^fix^umm^zm^ti 

Xm. £4tft#«3ali. SSi5#7fej;W}t*>T 
-A 8 ^ LT±i5«ffi 9 k «$tWfcSSR$ tlT V ^ . 
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[ 0 0 4 9 ] 4fc N rMikis U 3 y&S V^iSffci/ U 3 

tmmmme cormoim^ &»t>%imw 
[ooso] zcoxo tzm&mt6*m&zk 

0 . 5 ±SJ«S 9 t COMM. *5 itf. X 4«y 

*mk.~thz.tftx'*z>, tztzL. wmmMbn. ft 

^m^mmwxmmM 5 commtmrnxm 
~ox\^xi> mz\mmmm^mxm->xm 

[ 0 0 5 1 ] i o ^ SfjBSffiS i: Wltfrt-SlfiStt 
tf6k<Olfflfc*t42»fcJ:4R0*/hS<Wi4ii: 

^"c# h . i-ktf^x. tmwm 5 m i-rm i t*r 

LT WFSrtflttfcfto; , 0 til. MS 

[ o o 5 2 ] *Htfecom^»j^(;ov^^ 
t*. am3a^Lx±3VM9br^mm4b<D 

IBt 3 o v<9*E£Epjirf S fc . *WSUjfc«k 0±gE« 

[0053] flr#«3tt, Hi(b) t^-r £ o izmm 
mm 5 t*f i&rr s {mwmtm-f^tix u & . z.<rytz 
. mE&maz ti^ vmxmmn 3 izn^imti 

* V , «E3&«EpJD§flTSf jSWffi 5 j&W* 3 k SM 
LfcttflrClif^NI 3 SrSSfc&WiS £ b S . i 



® (mm 



wm*>r~j± 8 hum 



±$«g9 lOOwm 



SUMS 5 7 0 /im 



C\ZX\ miMl (a) OTiSHKStLT«ttri*I«* 
«§(4H1 (b) c7)iTffiHtMtT«^|t]co*§&'eii 
[0060] UpU i^^>«±ffl«cOjsSffltJSBtT 



ifc, 3 0GHzOfi#£ftofc*£\ ^*C0H 
EMT (High Electron Mobility Transistor) XA >y 
f-'Ctf>fll*JBfc& t 3 ~4 d B Xfo -o tzMzM L s *mm 
mZmcDZ A -y f-T12 2 . 5 d B i: H d £>*i 

[0054]^cOJ;d fc^^OJBJSreii. i«ffi9 
(igltttcomf *>7-A 8 HhLTS*tt^;£89Stf 7 
t «MWt«M$tLT ^htztb. ±MVM 9 s\comm® 

mmmw a ; b s . u ±^mm 9 im 
%mmmLtz^.mxh-oxmb^\ *<ws&. ft 

Ti5«S4 twEt Eittrr h mx* x \,\ 

[005 53 4fc, iJWf7k^#^r-A8i:±i5 

[00563 4^. jaT<of3Hr©cifi^& i a 

M^*>7-A 8 S i k S . I1itfr> 

X. WBttZWmWiWfflmvttifflBllK. 

MLxxv&fbti. mmibA,bm^m*>T- 

J*8liz£^X%ZtLlZb£%&. itiJis x-^yf-co 

7^ffi<«Ji.4<Ik tSio i <7)Xfo £> o 
[ 0 0 5 7 ] fctf U ±SPm«9 Sr. fr^T- 

[ 0 0 5 8 ] *HJSc0ffM«ft^S%^{4. ^ 

10tfevT*-l.„ 

[0059] 

mi] 



6 0 am 3 /im 



2 0 0 fim 1 0 »m 



1 0 Atm 1 Jim 



[006 1 ] >r<rT\ iit«7^n7yy^7 
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[00 62] it 1 . 02 (a) fc^-idt, y'Jny 
i^Wlt 1 1 (cziMK^ U a yjRfr&fc*;'** y l 

2«U X&tftThJX^UTy^-yj* (TMA 
H) ^Xyf-^^*fflV^aHKl l^»6jumtJif 
xy^y^-fS. ZZX\ SKI 1 k LX\i (10 0) 

^ffifrtitfSSttfcJ: >K xvfy/ftli ( 1 1 1 ) ffi# 
Mffifc»iBLfc£JBk$:*. 
[0063] JJcv^T, 02(b) fc^fi a frfcfc 

A?yi3£S«i±fcffMU 

ft, *'ny«t«if5^, 1 sort- 

1 0$IS(3?ara£lgflr*-*. S?lJg?)*' 

jwwj 7 k ±_mM 9 1 wmztii . 

[00 64] JJcwe, 02(c) tSs^-J: 5 Ks frft^> 

^^^ 0 ^yi3^vx^ttT-7x^coiiv^t^ 
nyfcSH&SHt*. »7, *£rt>7- 

00*1*1 1 5 0XJT2B*ia{J£mtfe£3l8fc1-S. 

k s , mmcot'u >m 2 u mm * 

[ 0 0 6 5 ] &WC S 02 ( d ) IZtffX o (C, ±aW 

*9tziwi:^i;3yiium©j:tfafljio. 0 5^m 

[00 66] &^T\ 03(e) fcScf X 0 iZ, fflM£ 

[00 67] &WC S 03 ( f ) fciStf- i-5ts £tf>J: 
3fcLTft«3ftfc£«ll 1 £^£&TSI«4 

<Z>#*Wi: . *f m* h z b #"CS 

4. 

[00 68] SfJB^ 03(g) fcjjrT A 3 fc, SUU 

i &x^yyrsy t°n#x3-/MiWnyilJK}i 
vvt >y * y jftX U #n y #J£fJ[ $ ft 

ovyyx^f -yf-fcfmtSik 
[00 69] ill4%75 7^^WJ') 

a hs^t-ffMs ftt co-c^ft» . aawnt ffl v ^ 
s^#7 1 ^ft^aask £g»$#i> i t «, «rigT 

hh, t>L<{±, ift^«?)flffi£#7X£2-5ju 

mg«^t.y * ix a < b . mnimm&m zbi> 

[00 70] jjLhtf) i o fcWafctojBH-cii, IMS/ 
U3yfflR*x.y^y^Sif:fc«toT>T# , fer-A 



.lit; J; 0 „ JMttt k LT£kfi»tttf>fcttS1fitft 
*ft**-* i k **"C* S k u 5 f iJjS* 1 * S . 

[ o o 7 1 ] a*;, yr^r~M.8^m^m^x-i¥ 
mix^&tzfo. mm^dnzWL^mim^h 
ttmizjt^ mmm^zwmhK^ m&ti 

ttLxmLi-zmizf^tzmmmmcomtz, m. 
Milk zco£wmmbxm^zttWbtz> zbizx*)^ 

[0072]-*. £ £ t^yi*j£j^ht t> . mm 1 
±fc8*tt»jB£^LT8^y?-y^£flJfflU * 

^coflfit^ v*&mti z b i>v\nx*fc 

4. Witf . X^f -y^*fti5 1 4 ^JtSHy 'J a/PIl 

rt^rxj/yay, *ryyu3y^^(iSfi 

(GaAs,» I n P^) 

[0073] *«BH<0*<0flSOiafc^)JKW£OV^ 

[*2<^Ot^JBIi] 04(i. *^<0»2<^afc«)» 
«S«¥ffi0 ( a ) tsAtf *<9B - B ' H8ffffl0 ( b ) & 

#7fc. A*»fe*4T««S4 k . A*»6*4S*»3 
jMRttJaftT^i. aKl««iiitl4T-xK2 
*«§ftTU4. 

[0 0 74] X>f -y^-*ftg|514(i. 5dfSPff7ks ^7 

T-A 8^«W Lxim*wimfx\,^ . -* 

^TT-A<0|sMBl»S:ffi<Jniz.Sik**T#, «y 

WKtT^-fer-A 8<^^R*StftK«t VvOTibo 
*«Wfclil*t5j:V2*JJLJt<0^t»7-A8* 
*r*«Bt*«*4ft4. 

[007 5] bZ6X\ $mmt7 bmhT-J±8b 

mmmiza^xtt, *<mw£&m%*fta, 0 

i)K Zti^timfa (90° <a , K180* ) btzh 
Xolzmm-f&ZbmitlW ZVXdlzt&Zblz 

x 0 . m-^^t-a 8 ^g&s* &fti> i k , 1 m 
+1. 

[0076] frfir-fer-A8<05feSS8fcUi, y'Jay^ 

9&4 kmmmwmftLxttimix^z . 

T*J0. iC0ff^ll3a{i, SJ#IW7t5i^ft#^r 
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[00 773 4fc, 

mmt^iu^xmwm^znmtm.txm^x 

^ h . £ Oft^R 3 |*rt l> «l4gW 6 ^Tffi^fi 

^iis^t^iiBit-«M*« 5 «^ffl nmmxm. 

[0078] mS5 fcMl*Tf&«S«tta5*f 6 <0±M 

5. gftTOS 5 k »B« 6 fc *>Blfc£ 1 1 

m.Mz X "9 < I. fcifrfcRtt fc 
*S. <r<0±d£. SiSfiaWlOSrattSifctJ:'}, 

mmm 5 i±mi^m i Ltmti&so; 

, "9 J; SSjUffitft^^^flii. S - 

[ 0 0 7 9 ] ^OS<^aK«W)»ff(cov^R« 
tl> . ±g|5«ffi9 kT^«S4 k<7» 3 0 V?)«J±£ 
EMnti i: . IM*0jfc J: 0 ±atHS9 k^KJriftl (T 

li) fcgttsWK. fr^r-i.8^Tiifc 

» A LTSaWflR 5 3 1 S5»t 5 J: 3 fcfc a . 

[0080] fI^H3 fct 04(b) fcjjrT i 0 

m@ 5 kttm-z imizwmmm htix . z. nt: 
th. mmmu^ti^^mxnm^m 3 ^mmnmx 

l fcttJBrctttg#« 3 - 1 #t# § . ^ 

3 t, TgPmg4^€J±E|3jPfcJ: ^-Cm-tH3 £ 

Mhnmfo 1 v mmmv/*? tmmti - 1 #t 

30GHz<om^£8h>fc*&£\ ^*^H 
EMT (High Electron Mobility Transistor) X-f 7 



« (mm) 



±$«@9 100/tm 



tmMM5 7 0 am 



<r-T\ ii±H4 (a) co^mmmixmufocD-g 

£3li04 (a) <0¥ffiHfctfbT*&fo*>*3. 
3L§tell4 (b) cOBfrffl0fcMtTS*[*]^§^m 

[0087] U>»U ifL^^iffl^tOjEffl^iot 



*-e<mxw& 3 - 4 d b *c* -5 fceotst l . Jfmm 
mtmx a y if-tii 0 . 2 d b t ^ a jesamfi 

[0081] ^mmcommxn, ±iM9 imnm 
m-hr-A 8 L-zrnm.<o3t&mt 7 1 mm^z 

8SR$*lTV^3t*. ±g|5«ffi9^«jEEPJD^^^ 
fx 3 £ k S . >fc£ U _LSI5«a 9 {iH^W«?iS 

rare* 9, x-r yf-*»#§€s«:«>wiTa5«S4 

[0 082] ifc. £J$I»7 m#%7-A 8 t±M 
X^-y^ij^t;±g|5«ffi9i:Ti5«ffi4i:^PHl 

[ o o 8 3 ] JJiTomtr&taKS i a fcfrf* 

m^*>t-a 8 s ^ai-rs i k 2. . »tt^ 
fihti. mmi k ^ t-a 8 izx o t 

[0084] ^'t . Jii5«S9 *5 i WSSPW 1 0C0 

trifc*«rS4. icoid^fflitfi. fSJS«tt 

[ 0 0 8 5 ] fciJ, *Mi^J^^6%^{±. IS 

[0086] 
[^2 3 



6 0 am 3 am 



5 0 «m 1 0 am 



1 0 am 1 am 



[0 088] m^Z^h-lAtU^i/VXAv 
[0 089] H5 (a) tScTidfc. y'Jny 
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imiVrVyX^VTy^-VJ* (TMA 
H) |ffi7fy»M^t» 1 m6um&t* 
X'yf-y^-f £K1 1 1 LXli (10 0) 

<7)ffi*fiffi*tt^j; ^vJ-yrm* ( 1 1 1 ) ffl# 

[ 0 0 9 0 ] &vvt\ 05 ( b ) IZjjitX o fc. Mtziz 
A?yi3e«lil:iiL ^Wyn^^x 

fJL *'ny««W^;ft, Witfl 1 5 0TTC 

JSgttf 7 1 ±S?Sffi9 1 0 i: #tf3g3*U . 

[00 9 1 ] &V>T\ 05(c) (S^ i 3 JC, 

itfl 1 5 0 o Cf2B#H(3H'iifi£i[^M-r-i)o 
fc, Bf«tK*)#n yim2u txmkZtii. . 
[0092] 05(d) t/Z7j<t£ o fc, _tSPm 

ft 9 1 0 £jWT , ZSHfc U 3 y 1 ju m 

[00 93] &V^T\ 06(e) fcjjrf i 0 (C, 

[00 94] 06 ( f ) Citiat, Z<7)£ 

nziximztitzm&i i ^*»<b=5:4Ta5«ffi4 

OSKlfcSHW-S. ^^S^lttJi^yynyro 
§W7£ffiSl_tWS*tl>, £<Dfc^ ^)ayt$ 

?xt mmui . wmmwmmmh ; t 

4. 

[00 95] 06(g) fc^rf i a fc, SMI 

l £x^yyyT5yt°n#xn^iWnyillEll 
iRtt**** v ^x >y ^ymmx L . #'ny«t § ft 

nvyy^-f y?-£fmfS£ 
[0 0 9 6] **J S fflRlj&Mr^S-y^&iWbify* 

[0097] Jii±c7) i a fca*gQfc9jKreuu msny 



[ 0 0 9 8 ] Jt^T-A 8 £IMiift#tf>*?# 

£fctt*V>. Jt^T-A8^*SlOffi^ 
MPJJfc ^HMMIi: "CSV -tS - 1= «fc 0 . 

[0099] ; ; KSft^StfeEPMc & . mm l 

mf H yy3yTi2&<. Tt^rxy'jny 

y >J 3 y a >tt±i«fflffio¥SH*c*m ( G a A s , ft* v 
-TUri nPf) *ttoTfflRLTfcJ:v\ x 
-< 1 4fci«M 1 0 ^¥»#:T1i=5r 

[oioo] [H3wnsft^jgsi] 07(4. 
3mmmm^mm ( a ) axwmmm ( b ) ^ 
1\ HEat^r «t a tc, 04 1 M-w&mimmts 

[oion ^mmmmxn. m&mt6b&±M 
v&9amfrt>mvx^ijiitf. m<nmw>m.k 

mmmmmmzx^x^mh z. t s 

(GaAs,!?: K-7° Ltz I n Ptf) T«tti5«6 

mkftmebcDmmizwmw^Ttymh&As 
xmxm <-t&nimmm't& - 1 s . *^ 

I). 

[ o i o 2 ] ttz. fflffi&i oii. «ffii^(iafi 
mmtixh^xi>^\ ttz, *mmmmxn, ± 
a$«S90Tflait*SRtts*f 6 btrnmazMsmmi 

6 a ^tLT V ^ . i tli4 . ±SI5mffi 9 TSPSffi 

4 1 v>mzmm epjp l/s t # . 5^ 

jSCl t-t S feAT* S . £ ^I»t4i5ff 6 a 

[ 0 1 0 3 ] ttz. mmmM6 a m7 (b)coxd 

fcLhaWB 9 c7)TffifcfS(t feilf *> i ^ U Ti5«ffi4 

^ffitSttfen-c^-Cfciv^. ttzit. ±gpitffi9o 
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co t , mmmt e b ams. 1 t*t lt±ii tft 
srs «t ? tut:-? tzfzfr, mwm 5 1 \mm 3 1 <m 

IB#*8 < EftS cfc 3 £££ . i^fcft, *7B*tf)»* 

[0104] &Ji^|»ffMT1i. 1 fl&ttffli: 
LT # 7X*K£ *>ffTf^ Lfc . #5 7«ii# U * 

flrr s <r £ 7 x -x k 7 w r yftf<o 

[0 10 5] £tz, ±M1S&9t l zKi:millZi:fc£ 
0 . ±MW& 9 b TS5«i 4 b <mtiZ&&t&£$UzX 

•gmsmhw 6 b <m&*ffl£t& z. t Mt* & . 
£ , 6 b , ms 5 ts «fc y»i$f 1 0 t 
[0106] [m4cDmmmmj ns«. *m<?>% 

&*ct. HSfc^iat. *^Jfec7)^«Tg|5«ffi4 

5 sws 3 cosgn t imtz c\tnfo~oxi>. mm 

[0107] u<?) i a fc. T-A^tTt^^TtT 
&*S4 i t £ J; 0 . fi^lf«M*T-T-A 

? Kffif&xmmmmzm-o mm% 3 zmni 
cox? %mmxn . d c^\m^m^^m x 0 
[0108] [n 5 commcommi 09 
1 izmm-n^Mm-ttd&mmfom 

tz¥n x . ±Mmm 9 te&zfflmt i&t> *ti?tm 

UX V *4fi*fe7-A 8 fcffiRSfu LfcW 

ft . ±g|5«ffi 9 <DTfc«±ft#« 3 SrflW/C 2 fflHff fcT» 
«*43&*i!RSfL , CV^. 



[0109] c\C0 X o Sa»«OSJ#a5tt7 ^«^T_h 
Si5Sffi9^^Uc«J^t, *»BBfc:*a^l.. i^. 

7 ^fflrn^ § e, 1X2 wj±£ txhx 

[0110] [fl$6<^dt<^IB] 01 Ott s 

01 OfcSrfipfc, *iI«(±X^ >y 
f-**W140«liItiWb5*65rirts fr^*>T-A 
8^.^'j3yl8ai: ^il^MIW^^H^^ U 3 

mm i Mb *<nmm<m8mm&mb *s/s*. 

ftSMS^ffoT JtS*>T-A 8^R D{»'J§^I 

[oin] [H7^hm^«j] 01 1 *%mco 
m 7 cDmmcDffiM^-tmmmxfo s . if Htij v . 

01 o^m^n-^cohcoim-trzummcom^ 
mm^-t. 0 1 1 iztk-? x o c *ii<offWJt 

ftrniz^ *m&(vmizt$ux t>.m&i ««r» 
[oii2] [^8o^Mc7)^tjj ^ i^icrymmm 

at. iIW7^n7yyX^ -yf-ti. DC— ftJfiS 
[0 113] 012«, #H¥1 0-1 76 3 67^-t 

m^tifz 7x— xftw r y r^ass^rn y 

^HT**. M^-TJ;3t, 7x-XK7W7>- 

3^U 7yr-f2 3(4f|fflHIf?§2 4t»M§tLTV^ 
4. i<^»fflim»2 4tt. T-^fiW2 4aL CI 
OT-*#KBS&2 4 a tSSBlS tLfcMfflCOr-^ 7 v 
«§24bfc. ^Wr-^^-y«-&2 4b®^§ii 
fc»ffi» 2 4 c fc i -o TflfiSS fLT V ^ . 
[0 114] Lft#->Ts#7^ft2 3liNtyh 
(N{4@«) ^^2 4cfc^iim»^§^ # 
SfflS24c|^S«2 2 &^LT^«g|52 1 1» 

to i i 5 ] ±tz. T-?mm»24au* mmms 

2 0l l zmnZilX^Z>. ^rt5, f-^W2 4afe 

? vj~m% 2 4 b {4, SK±£g|JR b 7 y V 
XVWgk (TFT0K) TI^SflTV^. 
[0116]ifc, llffl^2 4 c {4. #f-y bttt±ifi 
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f-Elft 2 4b &&m&24 c or? A ?UVi/yxAv 

^ffl»^K»HI» £ T F T L , $tffi% 2 4c 

[0 1 17] JJCfc. Hl2(C*?)flt7x-XHTW 
J4, W££$tiT^&7yx72 3^mWfl> 

Mi^iSt fc fcs^'v , sat tr-A *»iSi<o*rtitHdJt* 

C0^ft31^#ffli * N b* >y h offlKTff-jt L , 

mmm^t LXT-?mmm a a taj^-rs . r 

-*#5«2 4 a(i s #r-^5 «y^0ffi2 4 b fc« 

[oils] T>Ti-23izmmmM.mmte. 

OR, #f-^7 7f»2 4b(t b'-A^TlfriSr^O 

sii. s * 4 s y m^mm lx , mf- 9 * 
AHT-?x$>mw{mi,zmm. mm- 9 m 
mm^ ) izm^z , wm 2 4c &m ttifvha 

[0119] 7^nvyy^ yf-fcSMUBE^EPJin 
£*il>2:, ^y-n^yx^^H^ffltT, * 

0*74 ?D7yyX^ vlhO%a£:fUb-y h£:tytt» 
fcfl> . * LT , Wmi 4 c OfcOb* •/ h^y^ 

fcfcS *o#ffl»2 4 c «#ffiS#i85£$*iS . 
[0 1 2 0] #f£fflfl2 4c{4, £<9j;3fc:U:f&£3 

3{C&1tfS. Lts &7y772 3i4, ^mefflc 
BMW- 4. 

[0121]^;, Hl2tfli47x-XHrWr>' 
T^^ffiBKraBttov^TIKW-i. HI 314, 7 

S. T&;b£>, ftR^fifclL 1 £ , g|«WgL 2 i; , ft 

fflSi:TFTiij»fc*»^5s axF, wmmt^ 

0 ) L 5 fc , 0&*flcJBL 6 fc , i$?«5pML 7 fc 

LT3I D £*>$*vt v ^ » 
[01 22] 7*bUy^77^feJ;U i 'x-yf- 

ymm, aw* mmmmmmhxm^tix 

54, P«#:ML6cO#ffit^$^^RJlfc*fLT, 
7* b D y?77 ^t$J:tXi«yf-y^g[fB**LT^jS 

^mffl7,n>ybjlL3{i, l^«#:iiL4(0A-ffl 
£ffM 3 *lfc&JKJIgfc*r LT , 7 * h U V ^5 7 4 tJ X 

vx v^yvwmmtz. t izx ^xm®,zti& . 

[0123] ST, *tem*?Jf L 7 £{4, 



WH^jWKSSflTV^. ::oili&«SH i 3 2i4, 
4. BWfclL6fcW:, Jtf?5*¥^2~10*SjK 

[0 124] ^ffl0g§JiL5^{i:, Hi 2fc* 

§il^7yr72 3<7)-g|5fc, ^ffl0f|2 4i, TVf 
72 3K*MM"4fcfttf5^NU -y7^-f y^'ffMSix 

[0125] ^V^', ittlL4ll 7/W57^J:b 
LXWffi*&. 

[0126] &UX\ m,&mL 1 fcli. «R»^£ 
I^D7 ML3^tt^^«fflXO<y h3 0^ 

co&Mz-- v h Jt L , #^-X -y h (4 v h >; >y ^ X« 

[ 0 1 2 7 ] =5r*3, SCI**? 3 2il7h U >y 
IBSStiT l^T i> J: v ^ t , #fc 2 (JCTcWfcEW ZtiX^ 

h mx% ^li-nfo *,zwmm ztix^x 
i>xw tt:. m3x-te4m&ffl&2 2bm®m 

L 5 tJ}\ »Xn -y hJ9 L 3 &^tT«^«g^ 
S^LTV^^ #ffi£j®»2 2 k»fflHIg&«L 5 fc^M 

«b y^offi^l&«ffllS^#S-C-f#M§ tiT v -> s 

[0 128] J^fc, Hi 3 tSStl/SflffltHifSlL 5 ^ 
OV^Tf|»:|MB>1tS» H14J4, flfflHIff§®L5c7)l 

jl^ -y b &tft¥imx-$>t>. mmiztftx 5 iz#?x 
wmmmmhe^ 1 , ^ffls^4 

0tJilfr-^5vf-|iIJ»4 63&«»j«S*l-CV^. fcstf 
L, T-^9yf-|SIB4 6«4f|fflH4 0 a~4 0 dc^# 

[0 1 2 9 3 X h U 777^4 2{4, Mt*^ 
4 1 3&»<i>^ffl|gP4 0 £^LT , H 1 3 fcjS3*l/3teS 
I7n >y b 3 0 fcfcfjE-fSffiHa "CHa$*l-C^4 . * 
LT, Mf«^4 1 LTI4, Witr^'C 7f7yft, 
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•vm=H§iffim%tlZ>. XhV v7H VA2bLX 
{4, 7^DXh'j77lfi hUT^-hM. 37° 

4. 

[o 1 3 03 4fc, mi A\zmmmt4 on. ±w 

X4 t*«y hO?IM£fMLT:B 0 . ^^%4 H^fl 
M4 0a, 40b, 4 0ci$±tf4 0d£J:o-Cfllj£ 
3*UO>4. #W4 0a-4 0d(t ^il^'fl^* 
"Tlftm 22. 5' , 45' , 90- , 180' 1*» 
m& £ k tfTZ . X h V «y 7 7 A y k ? 07 

[0 131] ZZX*. flffiH4 0 a~4 OcliXb'J 
>y 7°7 4 > 4 2 k SfflS4 3 k ^IHfcSBRSflfc 2ffltf>* 
M> >y7°7^y4 4k. XhU v^-f y4 4c0^(f^ 
«SRSnfcV-f ^D7y^^ yf-4 5 kT«£ilT 

[0132] *«4 0 dTtt. X h »J 775^ 
y4 2<93ft*fcffiKS*ufcv-f ?tr?yy;W -y^4 5 
at 3(0^(?)XhU>y7 o 7-fy4 4ai:, XhU>y 
7'7-f y4 4 a k J©fi4 3 k OMlzWiZilttJ 9 n 
V^yX^<y^4 5at*CB«§tl.TV^. Z.<fWm 
tt, X^7^K7^yff«H^«LTV>|, 0 

[0 1 333 HRfc, »«Jbfah3v>*£fclin-T')' 
y^^^v^tt^^ti. #fflJbW*#v^* 

*<Ofc«>, 2 2. 5° , 4 5° , 9 0° OlHffiBfcl/t 
a-T7F7^y^ffli\ 18 0° <Dfffflf|kLT7 
-<»/?• F7Myjg£ffllvO^. «>"MA.. S*ffi»4 0 
aMOct, X4v^\Z74yffi*m^hZbi>~«Sm 

[0 1 34 3 #^ffl»4 0a~4 0dfc#4ilS2^ 
7^n7yyX^ >yf- (4 5^i44 5 a) 14, 
iS^tffiiftSnfc T-^ 7 -y f«4 6 T 
-?:?>y«#4 6 s&sm^l-r SS@a«JBEfc=«J: -^TNl^fc 
Uj-fFt-S . <I ^ i 3 t, 7. h U «y7°7-f y 4 2 tSfcHS 

i9fESfcft#li. ^ffl3SH$4 0<offltefcJ:'K 

[0 1 3 53 £$5. f^7 7f@l4 6j, £^M7 

mmmx&^j tv^i/yxj y+imrtiz? 
fcl/riiv*. ifc, ifflox-^7-y^ni^&Sic^ 
5 jl- >y b 9 y yx -f v j-mmix i> 

[ o 1 3 6 3 hi 5(4. o — f 7 H9-r ym<mmmz 

fflufefifcV'f ^nvyyx-f >y^4 5Jllifl£ifc*:U; 
THHTft*. HHfc** i o 2fflcD^7nvy 
y*-f -yf-4 514. 2ffl(7)XbU>/T7^y44fcML 



?7-yif«t«$^*U T-?7>«§^^: 

^D?y^ >y^4 5kLti4. mi-Kommco 
mmx*w<.tzh<7)itmmh r k a*r s s . 

[0 1373 

m_h^0HL^tfeO*%BH(4, 8il 

liWL£7^f-£$l£L-W,:k^ £r 
[ 0 1 3 8 3 7; 7 f-^HHag^-fk LT i 7 

^ v *imm/fcjm l < /hs v ^ t i w j . 
[ o 1 3 9 3 *fc, ss^tf. sawtj iuf±a5Sffi 

[0 1403 4^. s&rn-fex fflT* £ i k *> 

»xogi^m^ti>. mz, imx-imztixm 
i o 1 4 1 3 « fejc. a ufcfc 

to. T-AcoH^M^^ik^T-i. xA«;^er$*& 

[01423 ja±<a«ifc*&ftfc.j: o . m$m-?A 9 

=5r7^-y^JEffl^*^-t\ 7^ffl^S«±^77» 

^-^mm-fkt-i. i k its 7 x - x h* r w 

[0ffl«@# 5 Srl^3 

[H13 ^mmm 1 7)^7j^j^*t¥ffiH 

(a) tJiV-ewA-A' IMH (b) 
[02 3 SIlt*4^^nv2/y^>f yf^BH 
S*55t«iiiBrc»£. 

[H3 3 H2^M§^SsiIg^*-rWHT-|)l>. 
[ H4 3 *%HB<oH 2 ^»4^ff^J^^tTfflH 
(a) fcitX-t-WB-B' H»r®H (b) 

[05 3 H4WH>^7nvyyx^-y^M3tx 

[ ® 6 3 h 5 com mm.m*tmm®x-fo 1 . 

[H7 3 *^0^m37;»t^«J^^-rTOEI 
(a) tJilf^C-C OTffiH (b) T»4. 
[08 3 *If«I4 ^USt^^HS&^f^fflHT* 
I). 

[H9 3 *mtvm 5 commmm^-t mmmx-fo 
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s. 

[@io] *mm% 6 ^mmmm^twrnmr 

[012] 7x-XYTU47yTi-m. {*m& 

m 8 (ommmm ) z^t /n 7 ? ht-& & . 

[HI 3] Hi 2W^£7x-XK7 > W7>x^ll 

[H 1 4 ] H 1 3 tffiSSfffl0»Sr^¥iB0T* 

h. 

[HI 5] HI A\z{%h^A ?n~?i/yx4 yf-cojf 

[Hi 6] &*«£Srt¥ffi0 (a) t5j:tf*<DD- 
D ' H$TffiH (b) -Cfti. 
[^#^Hg] 

[HI] 




(b)A-A'||8fiif0 



1-S8L 2-7-*«, 3, 3a-lfi, 4-TS5 
5-Siti, 6, 6b-»BM. 6a-« 

Sb-lMbi/Ua^jg, 9-±3Wtffi, 10- 
12, 13-A?y, 14-x 
^- y ^*#cg|3. 2 0-ffl«§£B, 2 1-«gP. 2 2- 
m&J®&. 2 2 4-?»iKk 24a 

-T-?#I«, 2 4b-r-?7-yf«. 24c 
-Sfcfflk 30-^BfflXD.yh, 3 1-^W^ 3 
2 4 0-f|ffl^SI. 4 0a, 4 0b, 4 

0c, 4 0d-«, 4 1-MI*F. 4 2-XHJ 
77'5^y, 4 3-ii, 44, 4 4a-XMJ<y7°7 
Ay. 45, 4 5a-7^(^n7y^7f, 46- 
T-^7-y«§, Ll-Mi^m. L2, L4, L 
L3-i&m*n'/Hg, L5-MH 

[H2] 
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[UBS] «1 2^4^3 0 (200 0. 4. 3) 

immmBZi mmscomm 

imsm i ] &M±mif^titzm i ^fi^-ufc , n 



w&mmhm&mxmmtt-h - 1 1 j: o 

t co«^g|5^*^lufBT^m® t M^l>fi»* Wei 
<0-»tf>fH#!t\ MfB*McW&MfB^iS«^!> 
ffifc*f ByfBS»:l3^l> If frUfo £®~>t$W 

mmmmmi . mmumzn ft & m§emm<m. 

[ ii^ii 2 ] gHUiKRJt <^fs i mm* t . wi_ 
j&^> «/ r^PiTTSgp^fSit htitzw.2 mwitkt _ 

KriasRii tfri b^> y t t as ixm t> tux&m. 
mz£^xmmM±te^ziifznmmmmmt. . 

_<r«^i5«c7)|fflB*«i|iJfc*3(tl.^*< i: ifflB^f> >y_ 
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tmmum^wmr^mmtMmmmxm 
co-mmmx\ mmmmmz^mmmmm^. 
mzm Lxmsmsmiizm^tim^^m-o tzmm 

*kLT«flgU . 

[ff*Jl3 3 !f*lf l££{22fcmvc, . 

.1 *j i tflfc 2 <7)««9J? § i 0 i»v ^ k k -r 

[ mrn.4 } mm 1^13 muti^mzh \ \ 

X, . 

iy m ^mza^mimmmmt, mimmmm 
m%hx\^m&&mim<mt, ^tntmnx- 

» h Z. b mmt 9 n^yyx 4 v j~. 

ffiLTi^k^rnkt^^nvy-y;^ yf-. 
TWmftT"££;k£#ltk-f ;n7yy^^ 

mzKx^mmmmvmMt . m-tmmnx 

[ wsm.8 } imm i%^n com^-m^ v * 

m f a^gwii % tuiaff Mms^istt ^fi/sffi k k*hb?> 
St. mtasMSffit LTiiisiswj&^tt ^tit v * 

umm? } msm 1^17 mtip-mz& v ^ 

ffliESjlWfiifct friami a J;VB2coff-^Hi:WiS 

[it*Jii 0 ] mmi^Lemiih^Mz^ 

x. 



[|H*«ii] ii«ai*v^iofctj^r, 
Mia««ttgl5#{i. ¥»tt*m«k O&S i k »t 
57^nvyyx^f >yf% 

mmmm. ^mmmnzx*)m^ti. no. trie 
imvm^mf^tix^tmt^msiT^'mtm 

[it 1 3 1 wm 1 1 ifcii 1 .2 v ~>t , 

Mia*»*^ii. #te^^!|t*^*>-5 - k ^Si 

[If*iKl4] BWW 1 l4fclil.2tiJV>T, 
mia¥#ft*fflfi > 7^7r 4 f i^|£ H H B ¥ 

[it*iii 5] immi^L3co®iifr-mzi5^ 
x. 

[ll^il 1 6 ] lf*il 1&V*L3 OM*i*»-^*JV^ 

[|f*3S 1 7 3 ffc&a 1 5rv^ 3 c^Mii/O^-iHfcfev^ 

[WI1 8] ff*Jll=Sr^L3coMii^-iI^v\ 
k-to«jSIM^^S1S@a:^a5tfk. ztit><nm 

mm 1 9 ] mmMzmwzm 1 om^k . 

imn** v rmxxm&<ntmwzM 2 mm 
kmema/m&itmi-ivj tavi/yzj -y 

£■ . frfB®M«1i^HulB^> 7 7° b m&l bbi>t,zm 
m 1 tJ J: t/m 2 ^i^K fcffial L- fc«JBT . lu ia*« 
±£«*-fl>Iiik££U 

luia^SEWtt . ifriassaw k <o««a{ih&» ^ffiBTiJ. 
«Sk»fti't4ffittc3&»Jtr»«tt*irrs - k iz x 9 
JiS«ffik U11U ^=5r< k ^fria^gptf 
k mmm^miTmmmbttfoi-mwtxcom 
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mmiMmmii. mmmmizmmmmtmm. 
mumm^co-^b Lxm^>fitz^<Dim&. 

hiiX v ^ £ £ ft 1th -t-S ^ ? n v yx A -y f-co 

[ft *if 2 o ] mu^zimMzm i ^ft-tn t . 
mmM±izmit>tifr^mmm i <o^Hfcosss»a^. 

~$ti3ffimtt ^co^mmzmiMz^m^m 
mttz nmmitztm^tittmnm tirmimt. 

£ , MISSMmS^Mia^^ -y r fc ft [6rt S kki>t,zm. 
m 1 & =t lfW> 2 coif-^W. k «l3IL>t#ffit\ MfBffiK 

t ^> ffi ETi5«g t mint mu± xm 
<o-^mmx\ w^mmiz^zmmmtn 
p^M ixmrnmumzmxi-m^m^fcm 

A v+crm&m. . 

msm 2 1 ] mm 1 9 *fctt2 o ttji^ , 

itJIBTM Uttl^ mteWm k UfB^-v -y T «c 

.1 ts i 8 2 ^^K<7)J¥§ J: 0 1 ^ « -f 
_|>v^ ?nvyy;^ 7f(7)SS*S. . 

[ it *ii 2 2 3 mm 1 9 &v ^ 1 2 1 mti^m \z 
mmffitiizm&memiwvmk , Mia^^^ft 

m. 

im# 2 3 3 IMJI 1 9 L 2 1 <9M*tf^-Jlfc 

mmm t mmm^a \ ^x , iiinesamo fri ss 
wsfflmtimti - 1 s-^afc-rs ^a ^o^yy 
[ii*ii2_4 3 mm.2 3 fcfe^T. 

MIB^i5«^(tSMfBS«hK*fil^ffii:. Cltf>£*f 



•yf-^ISi^. 

[ISSIM2 5] H*«2 4fctJV^, 

MtBmgffi ttjttft miBa«iJ^Bh , ;<o«a»r*^ 

t&z\kmmki-&-?A tv^isy^ vi-cvwm 
ife. 

[ ll^II 2 6 ] If *II 1 9 ^rV ^ 1 2 .5 cOMtL^^-II^ 
MIB^ff^fe(tl»|frfB®M*ffi^lS{t^tl^ffitR*f 

[ imm 2 7 ] n$£ 1 9 ^ l 2 .5 <om*i*-«(c: 
leatti^, MiBmifej;t/'m2off^fifc^afg 

[ it 2 s ] mm \9^L2 5 mfit^m^z 
aux. 

mmmuM k mmm<v)r% <ki>-Mk*,m- 

irnm.2 9.3 man.i 9*^12 smtit^miz 

tthH 7u-?yyx4 vwmnm. 
[ if im 3 0 ] if *ji 2 0 fcfe v . 

sgois^t &*ro > s M^*^iuiBTi5mg t «i*rts 
m&pvx<Mm*<irt:< k htmittz z k mm 

k^hHW~?^yxA vi-cDWmm* 
mlB^ft^t L-T , **t H B H <0¥9ft£ffl^!, i t 

fflktt&wrtivisyxA vi-mmm, 
[ n«3fl 3 2 ] if mn 2 9 1 ixt 3 0 fct$ v , 

£h^mm^&zkZmkth~?A ?v-?yyxA 

i mm 3 3 3 if ?f<JM 1 9 1 2 1 mtiA^vte. 

tS^X. 

mmmk ix, tfyxmrntdz*? 5 -y 

\^hZk1tmm.k^h^A?xi^yyxAv^<mm5 

m. 

1 mm 3 4 3 if m 1 9 $rv > 1 2 1 oMfi*^^t 
mm3 5 3 if*iii 9^v^L2.i mti^mz 
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[ If 3 6 ] IISH 1 9&^L2 1 <OWu&»-flfc 

[#WHE2 3 
[*E*ff»S£3 0JW 
[»EWfg£3 0 0 24 

imm\ 

[00 24] 

>y 7"* Pit TS8S<9ifcW&3h.fc8 2 ^fi^Hi; <mm 
+ -y r fc Mt&Tt S fiSKlStt WcfgMUffi t . MIES 

m^'brnzn Lxmrnmrn^w^.i-m^mz 

txtmmz^xmfcztih^uzx l 
til l s mmmmmm. mmmtuzmmssm 
m%mmm<D-ut ixmwz^ 

[#WiE3 3 
[»E*hi»*&3 0J*H» 
[MMB^] 0 02 5 
[*E#&3 35S 

[0 0 2 53 ifc. *^fcfl5S^^nv>'y^>f >y 

m±.izm btum i mw$kt , iuiB««±^iSft 

£*i*>ofliriEI& 1 ^m^«coSB95*^Hifg^^-v >y 

pit t ssoisft 2 mm t <m&m/#. 
mmum-th^A^u^iyyxAv^zaux, mi 

ioT!5IS^fc^S*ife^«tt<^R»tri:, z\<n 



mmm%imm\ l zmh'y%< t tfrie^> -yrt 
nm&imizmwzmmmk , mmm®±.izm_ 
§atmt0>-#k*tfi ixim^firzrmmmk m_ 
mmmnt. mimmkmmmt^mi. 
j^w&k nm&imkzfrtfxmm^h <r 1 t_ 

ft*t»3tf ixmimmmm^tm^u^zf^ it. 
mmmmmmtc&xo mfcznz^kizx m 
m^k ixmmi. ms±m&kmmm&k^. 

[fflDE*f*«a*l 0 026 
[«E^3 

[ 0 0 2 6 3 ttz. BUfBTgP«ffii±, frlBS^gPWtff . 

ia^f> v7k<m&&ntmmLk\zWLftbti. a\ 

^JfS^'itM 1 fei?/B2<7)fI^ll«JIS i 0 

[¥«SuE 5 3 
[ffiiiE*f£mg£] Bflffl« 
[«DES*««a*3 0 0 27 

[ffiIE^3 

[0 027 3 *^ mmmizm&mzmmm . 
k . mimmmmzhx^&m&ftm\mffi_ 
k. nK-rntfmx'fot. ttz. mssmm±. ts. 
mmkmmmm^x, mMmmcommm.. 
.kKmmmx'ohm^m.txmiiiLx^t. ttz, _ 
Mimmizmimmmkmmmk . znm. 
mom* o i*<£ffl litfmjffiffitmmt . m 

[^«E6 3 

[ffilEWIg^ 0 0 28 

[00283 ttz, mimmmzmmmmmmcom _ 
k , z\mmmmm^fix^mmmmmm. 
k, ^-tmmnx'hh . 

[¥ME7 3 

[iiim^e^3 0 0 29 
[«E^3 

[ o o 2 9 1 ifc, miB^i5»{i, wmmmmmm _ 
wzmkKmmmiz, mmnnmkftfaLxwm. 
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m^u t mmmmzmmmz ± ~> xwotix \ \ 

[^ffl]E8 3 

iffiEtf&mzi mm 
mimmm^ 0030 

[ o o 3 o ] ±tz, mmmn&mz. ^mmmx o . 

[¥«*E9J 
[»EMi»ii£] «B« 
[fflGE*f£JSB£] 003 1 
[*E#8cJ S35 
[«EW»] 

[0031] MiaSKtt. #?.*a«4fcli-fe?. 
[4*WE10] 

vmmsm&i mm 

HBE*«0BI*J 0032 
[«E#&] 3£3g 

[0032] ifc, #3&HH£ffiS>7>f ^n?yyx^ ? . 
.f-<^Sat*^-ffltBMi, SftLhfct&ft htrt:% 1 Oft 
^Ki: . W§BmL±lzmbtU)*omsm 1 Ofl^HO 



it fi£»«»§ t frt, % h m z . m§mmmm_ 

|B^r> >y 7° b mttl bbi> KffiBm 1 tJ i tfSS 2 Off. 

mm t <^«ggawwp *>m iruwMb nmi mtt _ 

mwmimmvfb ^nm^ntz-mmvj±_ 
mfMzx ^rmfcztii c\ b izx mm^b ixm_ 
mi. tm&mmt* mimmmzmmmmum_ 
<mt. mmsfrnn-mt bxmt>titzm&com_ 
mtBttx o ummmtix^mmmm^ix, 
mft>tix^&. _ 

mmmwm%] mm 
[wmfms^i 0033 

[0033] *W%z\%h-?A?v~?isyxAv . 

5£ov4?n7>r*4 y*fcH**>fii«fc*tr. . 
[¥aSfiE12 3 

mmgm&\ mm 
mmmm%\ 0044 

[0044] 

[%pmmmcomm] mz, ^mcomm^mm^z^ 
xMtmxmwtt. iflrtJ. VTFcommmnizio 
^xi&. K$fhT-j*8<miikb Lxwmmiottz_ 

_*>T-A8{4 S S«(;Tff^^O^*>T-A8<7)* 
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